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The  viscosity  of  m-xylcne  was  detd.  at  given  intervals  by 
the  capillary  method.  The  exptl.  unit  consisted  of  a 
capillary  viscometer  made  of  refractory  glass  and  housed 
in  a  high-pressure  chamber.  The  latter  was  connected 
direct];-,  tu  one  end  of  a  U-tube,  the  other  end  being  .joined 
to  the  precsur  system.  The  chamber  was  :*.itted  v/ith  a  Cu 
.jacket  to  equalise  the  temps,  inside  it.  Temps,  were 
measured  with  plus  or  minus  0.02-0.03  legrees  with  a  Pt 
resistance  thermometer,  and  3  c  hromel-alutm-1  therirn  couples 
r-gu  luted  the  t-'mps .  along  tne  length  of  ^  he  Jacket.  The 
dian..  of  tin*  canillary  was  detd.  using  giv  r  material  ind 
water.  The  given  values  (18C  deter.)  ,/*HTt  graphically  de¬ 
pict'd.  Comparison  of  these  with  the  available  given 
values  at  atm.  pressure  and  different  temp-,  showed  a  max. 
divergence  of  l.r-  percent. 
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EXPERIMENTAL  RESEARCH  ON  THE  VISCOSITY 
OF  META-XYLENE  AT  HIGH  PRESSURES  AND 
TEMPERATURES 


A.  M.  Mamedov,  T.  S.  Akhundov,  and 
A.  D.  Tairov 

Azerbaydzhan  Institute  of  Petroleum 
and  Chemistry  im.  M.  Azizbekov 

Analysis  conducted  on  the  fundamental  methods  of  measuring 
the  viscosity  of  hydrocarbon  fluids  shows  that  for  the  stated 
purpose,  i.e.,  the  study  of  the  influence  of  pressure  and  tempera¬ 
ture  on  viscosity,  the  capillary  method  is  the  most  suitable. 

|This  method  is  the  most  highly  developed  and  most  soundly’  based 
;theoretically  [1,  2]. 

To  investigate  the  viscosity  of  hydrocarbons,  we  erected  an 
experimental  device  according  to  a  procedure  developed  by  I.  F. 
Golubev  and  N.  A.  Agayev  [1,  2],  The  setup  of  the  experimental 
device  is  given  in  Fig.  1. 

I 

Viscometer  1,  made  of  "supromaks"  brand  refractory  glass, 
iS"  placed  into  high-pres3ure  Jar  2,  which  by  means  of  a  tube  is 
connected  with  U-shaped  elbow  k  that  separates  the  fluid  and  the 
'oil'.'  The  other  end  of  the  U-shaped  elbow  connects  with  sample  7 
and  MP-600  5  and  MP-60  6  dead-weight  piston  gages  of  class  0.05, 
used  to  create  and  measure  pressure  In  the  device. 
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Fig .  1. 


To  equalize  the  temperature  field  along  the  length  of  jar  2, 
copper  Jacket  3  is  placed  over  it  and  hot-fitted.  The  temperature 
.was  measured  by  a  sample  platinum  resistance  thermometer  with 
+0 . 02-0 . 03°C  accuracy.  To  equalize  the  temperature  along  the 
whole  length  of  Jar  2,  three  chrome 1-alumel  thermocouples  were 
placed  in  copper  jacket  3. 

Electrical  heaters,  regulated  according  to  the  readings  of  a 
differential  thermocouple  were  mounted  on  half-axles  11  to  avoid 
dissipation  of  heat  over  them. 

The  time  of  outflow  of  the  mercury  between  the  contacts  of 
,the  viscometer  was  measured  by  automatic  electrical  timer  10  with 
amplifier  9*  The  contacts  of  the  viscometer  were  led  out  through 
special  device  8  with  a  conical  seal.  The  operating  principle 
and  description  of  the  viscometer  are  given  in  detail  in  works 

Cl,  2,  3]. 

>  —  The  geometric  dimensions  of  the  viscometer  used  for  the  given 
study-  were  determined  with  the  help  of  a  KM-6  cathetometer  and  an 
Mifi*-2-  -elescope. 
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The  volumes  of  the  measuring  and  preliminary 
bottles  were  repeatedly  determined  by  the  mercury , 
and  calculation  was  carried  out  in  terms  of  the 
average  value. 

A  schematic  or  the  viscometer  is  given  in 
Fig.  2. 


The  diameter  of  the  viscometer  capillary 
was  determined!  by  the  relative  method,  by 
conducting  experiments  on  well-studied  materials. 
The  materials  n-heptane  and  common  water  were 
selected  as  agents  for  determining  the  diameter 
of  the  capillary  [4,  5,  6].  The  results  of  two 
measurements  showed  good  agreement;  the 
divergence  does  not  exceed  0.01$.  On  the  given 
device  the  viscosity  was  measured  with  weight 
concentrations  of  99.4$  meta-xylene  on  11 


isotherms:  22.2,  50.13,  74.78,  99-97,  125.01,  149.99,  175.00, 
200.02,  225.00,  250.01,  275.00,  and  with  pressures  of  up  to  400 


bars. 


.  The  0.60$  impurity  contained  0.31$  ortho-xylene,  0.26$ 
'para- xylene ,  and  0.03$  ethyl  benzene,  which  was  determined  on  a 
chromatograph  with  a  ."lame-ionization  detector. 


In  all,  186  experimental  values  on  the  viscosity  of  m-xylene 
were  obtained.  To  check  the  reproducibility  of  the  experimental 
findings,  the  outflow  time  in  the  experiment  in  each  equilibrium 

1 

state  was  measured  several  times.  A  more  accurate  equation  for 
calculating  the  coefficient  of  dynamic  viscosity  of  a  fluid 
includes  a  number  of  corrections  caused  by  the  procedural  and 
structural  peculiarities  of  the  device  [2]  and  has  the  form 
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In  formulas  (2),  (3),  (4) 
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(6) 


where  r  -  the  radius  of  the  capillary,  equal  to  0.0074325  cm; 
l  -  the  length  of  the  capillary,  equal  to  5.280  cm;  V,  -  the 

H  jl  H 

volume  of  the  measuring  gas  bottle,  equal  to  1.02550  cm3;  VQ  - 

the  volume  of  the  preliminary  gas  bottle,  equal  to  0.79876 
3 

cmJ;  H1h  -  the  difference  in  the  mercury  levels  in  the  viscometer 
at  the  beginning  cf  outflow,  equal  to  6.9939  cm;  H2h  -  the 
difference  in  the  mercury  levels  in  the  viscometer  at  the  end  of 
outflow,  equal  to  3-7515  cm;  h  -  the  heig.nt  of  the  mercury  level 
in  the  lower  gas  bottle,  equal  to  h . 6705  cm;  L,  ■  -  the  height  of 
the  mercury  column  in  the  viscometer  at  the  beginning  of  outflow, 
equal  to  10.2794  cm;  L~  -  the  height  of  the  mercury  column  in  the 
viscometer  at  the  end  of  outflow,  equal  to  7.9881  cm. 
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Table  2.  The  viscosity  of  /a-heptane  (10”b 
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n#2o“^  e/nm.Q  The  values  of  density  p  of  meta¬ 

xylene  at  various  temperatures  and 
pressures  that  were  obtained  in  the 
laboratory  of  the  Azerbaydzhan  Institute 
of  Petroleum  and  Chemistry  by  A.  M. 
Mamedov,  T.  S.  Akhundov  and  N.  N. 
Asadullayeva  are  given  in  Table  1.  On 
the  basis  of  the  general  theory  of  errors 
we  estimated  the  error  of  the  obtained 
experimental  findings  for  viscosity  for 
the  fluid  state  to  be  1.2%. 

The  experimental  findings  on  the 
viscosity  of  the  studied  m-xylene  are 
presented  in  Table  2  and  in  Fig.  3  in  the 
t) — P  diagram. 

•••As  is  apparent  from  Table  2  and  Fig.  3>  a  sufficient  amount 
of  experimental  values  for  viscosity  were  determined  on  each 
•isotherm. 


•  1  • 
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of  the  authors ;  A  - 
findings  of  [7]. 


The  values  which  we  obtained  on 
the  viscosity  of  meta-xylene  were  compared 
with  the  only  data  available  in  the 
literature:  at  atmospheric  pressure  and 
various  temperatures  [7,  8],  As  is 
evident  a] so  in  Fig.  4,  the  findings 
[7»  8]  have  a  certain  spread.  The 
maximum  deviation  is  1.5%. 

1 

1 

One  should  note  that  the  m-xylene 
viscosities  which  we  measured  are 
unique . 
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